T rauma in the elderly, such as facial bone fractures, has been increasing, but there is paucity of literature examining the facial bone fractures of the elderly. Therefore, this study contributes to the prevention of facial bone fractures in the elderly and presents support from the literature for establishing a support policy for the elderly. Retrospective analyses were conducted on clinical records from January 2006 through December 2010 for facial bone fractures in 474 cases; of those cases, 300 patients were 55 years old or above. The statistical analyses were conducted according to the sex, age group, occupation, area of residence, time of accident, cause of accident, site, and multiplicity of the fractures, associated injuries, combined soft tissue injuries, treatment methods, and sequelae. Two hundred twenty-five (75.0%) were male and seventy-five (25.0%) were female patients. Among the age groups, patients in the age range of 65 to 74 years old were the most common. There were 136 (45.3%) patients who were farmers and agricultural support personnel. Patients in urban areas were more commocn than those from rural areas. The number of the patients increased each year except in 2008. The most common cause of fractures was traffic accidents, followed by slip down. Zygomatic fractures were the highest among all fracture types, followed by nasal bone fractures. There were more cases undergoing conservative treatment compared to those in a study of all age groups. Gathering information on facial bone fractures in the elderly will be valuable in establishing preventive strategies and policies.
In Korea, a variety of policies have been prepared after the law of Old Age Security Act was revised in 1997. Nevertheless, it is quite difficult to find any studies of the facial trauma of the elderly. There was a study from our hospital in 2006 about facial bone fractures in 87 elderly patients [3] . However, we felt that more studies of the recent changes were necessary.
The purpose of this study was to determine the pattern of facial bone fractures in the elderly in a tertiary hospital in Daegu and to provide literature basis of the preventive strategies in aging society.
Patients and Methods

Patients
Retrospective analyses were conducted on clinical records for facial bone fractures in 474 cases from 300 patients aged 55 years or older. They were treated at the
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Hospital between January 2006 and December 2010. The follow-up period was from a month to 48 months after injury. The mean follow-up period was 9.32 months.
Methods
Clinical records of the elderly with facial bone frac-ture were reviewed and data related to sex, age, occupation, area of residence, time, etiology, site and multiplicity of fractures, combined soft tissue injuries, treatment methods and sequelae were assessed.
The age of the patients was divided into five age groups: 55 to 59, 60 to 64, 65 to 69, 70 to 74, and 75 years or older. The time of the accidents was classified according to the day of the week, and the year. The etiology of the facial bone fracture were classified as traffic accident, slip down, fall down, assault, industrial injury and others.
The facial bone fractures were classified into their site, such as frontal bone fracture, orbital wall fracture, zygomatic fracture, nasal bone fracture, maxillary fracture, palatine bone fracture and mandiblular fracture. Associated injuries of brain, spine, chest, abdomen, extremities were checked. Combined soft tissue injuries were also assessed. Open reduction, closed reduction and conservative treatment in each case were also assessed.
The sequelae after the fractures were identified functionally as well as aesthetically. The functional problems were comprised of diplopia, extraocular muscle limitation, visual loss, epiphora, nasal stiffness, anosmia, paresthesia, malocclusion, mouth opening limitation, facial palsy, and the aesthetic problems were comprised of enophthalmos, ectropion, nasal and malar asymmetry. In detail, the mouth opening limitation was defined that the cases were maximum interincisal opening of less than 30 mm, and the enophthalmos was defined that the cases of more than 2 mm in difference of corneal projection. The facial asymmetry was checked when patients raised that complaints.
Statistical analysis was performed using SPSS ver. 
Results
Sex
Out of 300 patients, 225 were male patients and 75 were female patients, 3:1 ratio.
Age
Among the age groups, patients in the age range of 65-74 years old were the most common. Next, 73 injuries in the age group of 65 to 69 (Table 1 ).
Occupation and area of residence
The farmers and agricultural support personnels were 136 (45.3%). The unemployed were 115, blue collar were 28, white collar were 21. One hundred twenty (40.0%) patients were lived in urban areas, and 180 (60.0%) patients in rural areas. According to the weekly analyses, it showed 54 patients on Monday, 50 on Wednesday which was the most.
Yearly, monthly, and weekly distribution
Thirty-six on Saturday was the smallest.
Cause
Main causes of fractures were traffic accident (48.0%), slip down (34.0%), and fall down (9.6%).
Among the traffic accident cases, 17.7% was due to motorcycle accidents, 12.3% was in-car accidents, 11.7% was pedestrian accidents, and 6.3% was cultivator accidents, respectively. The percentage of the slip down has shown on its increase while the patients get older ( Figure 2 ). However, the assault decreased consistently with age. The graph in Figure 2 shows that there was significant difference in rate of slip down (P=0.029) and assault (P<0.001) according to the age.
In the age group of 55 to 69, the percentage of the traffic accident was higher than that of the slip down.
The slip down was most common cause of injury among the patients aged 70 years or older ( Figure 2 ).
Site and multiplicity of fracture
Among facial bone fractures, zygomatic fractures were 32.7%, which was the highest among all fracture types, then followed by in the order of nasal bone fractures, orbital wall fractures, mandibular fractures, and maxillary fractures (Table 2) . One hundred twenty-two patients (40.7%) were involved in cases where two or 
Associated injury
The associated injuries of facial bone fractures in the elderly were varied. The brain injuries were 67 patients (22.3%) and the extremities were 59 (19.7%) (Table 3) . Table 3 shows that there was significant difference in rate of associated injuries (P<0.001).
Soft tissue injury combined with facial bone fractures
One hundred and fifty patients had a facial bone fractures combined with soft tissue injuries such as laceration, canaliculi injury, facial nerve palsy, avulsion injury, etc.
Treatment method
The surgical reduction was performed on 66.5% of all facial bone fracture patients. 
Sequelae
In the functional problems, there were 49 cases of paresthesia and 4 cases of epiphora. In the aesthetic problems, there were 7 cases of nasal asymmetry, 4 cases of malar asymmetry and 4 cases of enophthalmos (Table 5 ).
Discussion
There are many articles about facial bone fractures 
Decrease of cortical bone begins to show among all
males as well as females after 50 years or older [13] .
Total mass of the bone begins to decrease from young adulthood, and this is because about 40% of the trabe-cular bone lost across life is lost before the age of 50 years. As the age increases, mineral deposit in collagen making its elasticity decrease and making it unable to absorb external forces, causing fractures. Actual loss of bone occurs after 45 years old in the case of females, and after 50 years old in the case of males [13] . Fluid intelligence, such as problem solving, spatial manipulation, mental speed, identifying complex relation begins to gradually decrease after mid-twenties and suddenly decreases after sixty years old, and they are influenced by genetic factors, physiologic aging [14] .
And after sixties, speed of negative changes will increase and it is the period of coming out of the mainstream of social activities [15] . Based upon the concept of aging and its physiological, social and psychological aspects, patients of 55 years or older were investigated in this study. such as traffic accident, slip down, fall down, etc., one can find that the reason for the higher accident ratio for the males is the fact that males are more active than females in their old ages [4] .
There are few studies about the occupation of the aged patients of facial bone fractures. As for the number of patients per occupation, those that did not have any particular occupations but lived on the farm in a life style similar to that of the farmers' were classified as agricultural support personnel, and the number of these people was added up to the number of the farmers totaling 136, which was the highest compared to other occupations. This number was closely looked into by the month, and it was found that most fracture accidents had happened during the months of April, August and October, coinciding with the busy months on the farm. Actually, most injuries to the agriculture support personnel were caused by the cultivator traffic accidents, slip down into the rice paddies, injury by the weeder blade, as well as by being hit by the bull's horn.
In our study, traffic accidents and slip down were the main causes of facial bone fracture, however, traffic accidents and assault were the predominant causes according to the other studies on all age groups [9,10].
The reason that slip down followed next was due to the progression of aging, such as physical degradation, decrease in sense of balance and space perception ability. The finding that traffic accidents and slip down account for 81% of the total number of the aged could be a significant information for the prevention of facial bone fractures of the elderly.
Generally, distal fracture of the radius (Colles' fracture) was known as most common fracture in the elderly and young adult population [16] . Nasal bone fracture was most common in facial bone fracture [17] .
In our study, the zygomatic fractures showed highest rate (32.7%) compared to other facial bone fractures. It seems to be because the slip down is more common cause of facial bone fractures in this study than that of young people. When a accident like slip down occurred, a man would turn his head in a moment because of the reflex. Therefore, the zygoma on the lateral side of face has more chances of injuries. And the elderly people of low socioeconomic state don't visit to a hospital at minor trauma such as nasal bone fracture.
The multiple facial bone fractures, at the study of all age groups showed for 32.0% of the total facial bone fracture patients [11] . In this study showed a higher rate, that is 40.7%. The facial bone fractures were combined with soft tissue injuries in 50.0% of the total patients. These figures are much higher than 13.4% in a study of all age groups [10] .
As for combined soft tissue injuries, there were facial Therefore, sequelae cannot be evaluated properly, especially in patients who treated with conservative method.
Underlying diseases of the elderly are the important elements that determines the period of the hospitalization [2]. In this study there was no investigation made as to the period of the hospitalization, and additional study should be conducted in this point. The patients of this study live in and around the major city but non-Seoul metropolitan area. The results of this study have regional limitation. It is difficult that a single medi-cal center like the hospital that this study carried on has representability. Therefore, future studies are needed to get the data from muticenter clinical trials.
Conclusion
The causes of facial bone fractures in the elderly are multifactorial, however traffic accidents and slip downs account for more than four-fifth of all cases. Understanding these risk factors could help to establish preventive strategies and policy. In this study, 66.5% of all patients needed surgical treatment. It is lower incidence than that of all age groups. therefore conservative treatment should be considered as a instrumental option in the elderly unless a functional deficit is present.
Gathering information on facial bone fractures in the elderly is necessary and valuable information. More accurate and recent analyses on the facial bone fractures in the elderly identified in this study will contribute to the prevention of fractures and establishing long term plans.
